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[57] ABSTRACT

A hoist system for a power shovel having a main
frame, a boom connected at a lower end thereof to the
main frame, a dipper handle pivotally connected to
the boom and a dipper pivotally connected to the dip-
per handle, including means for varying the pitch of
the dipper, generally including a hoist mechanism
mounted on the main frame, a first hoist line opera-
tively connected at one end thereof to the hoist mech-
anism, passing over a point on the boom and opera-

‘tively connected at the opposite end thereof to the

dipper handle, a second hoist line operatively con-
nected at one end thereof to the hoist mechanism,

passing over a point on the boom and operatively con-
nected at the opposite end thereof to the dipper, and
means for selectively varying the effective length of
one of said hoist lines relative to the other thereof.

30 Clﬁims, 7 Drawing Figures
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HOIST SYSTEM FOR POWER SHOVELS
This invention relates to power shovels and more
particularly to a hoist system for a power shovel having
a main frame, a boom connected at a lower end thereof
to the main frame, a dipper handle pivotally connected

to the boom and a dipper pivotally connected to the
dipper handle, which includes means for varying the
pitch of the dipper.

A common type of power shovel in the prior art
generally has consisted of a crawler assembly, a main
frame rotatably mounted on the crawler assembly, a
boom connected at its lower end to the main frame, a
gantry mounted on the main frame, pendants intercon-
necting the boom with the gantry for maintaining the
boom at a predetermined angle, a dipper handle
mounted on the boom for reciprocable and pivotal
movement, a dipper pivotally connected to the end of
the dipper handle, a mechanism for crowding and re-
tracting the dipper handle, and a hoist line connected
to the dipper, which normally passes around a sheave
mounted at the point of the boom and is operatively
connected to a hoist mechanism mounted on the main
frame.

In the normal operation of such a power shovel dur-
ing a digging cycle, initially, the dipper handle 1s fully
retracted and the hoist line is payed out to position the
dipper adjacent the main frame of the machine. The
dipper handle then is extended by the crowd mecha-
nism to crowd the dipper into the material being exca-
vated and the hoist line 1s taken in either simulta-
neously or sequentially with the extension of the dipper
handle to fill the dipper and hoist 1t to a dump position.
Under such general conditions, the dipper moves In an
arcuate line of travel which often 1s undesirable, partic-
ularly the excavation of thin seams of ore where a maxi-
mum horizontal movement of the dipper 1s most benefi-

cial in obtaining a optimum fill of the dipper.

To provide an elongated horizontal crowding move-
ment of the dipper in the digging cycle of the machine
as described, or to effect penetration of difficult to

handle material, necessitates a pitch adjustment of the °

dipper of such machines. In the prior art, various ar-
rangements have been provided to adjust the pitch of
the dipper during the digging cycle of the machine
which primarily have consisted of the use of powered
actuators operatively interconnecting either directly or
through the use of various linkage arrangements, the
outer end of the dipper handle and the dipper. Such
arrangements, however, have been found not to be
entirely satisfactory in that the vulnerability of such
"~ mechanisms to damage and failure, and the degree of
reliability required thereof has necessitated the design
of heavy components or the use of protective compo-
‘nents which correspondingly adversely affects the pay-
load of the machine. It thus has been found desirable to
provide an improved means for varying the pitch of a
dipper in a machine of the type described without ad-
versely affecting the payload of the machine.

Accordingly, it is the principle object of the present
invention to provide an improved means for effecting a
pitch change of the dipper of a power shovel.

Another object of the present invention is to provide
an improved means for effecting a pitch change of the
dipper of a power shovel which will not adversely affect
the payload of the shovel. |

A further object of the present invention is to provide
an improved means for effecting a pitch change of the
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dipper of a power shovel which is not vulnerable to
damage and failure.

A still further object of the present invention Is to
provide an improved means for effecting a pitch
change of the dipper of a power shovel in which a
minimum number of components utilized to effect such
pitch change, are located on the end of the dipper
handle.

Another object of the invention is to provide an 1m-
proved means for effecting a pitch change of the dipper
of a power shovel which is comparatively simple In
construction, relatively inexpensive to manufacture,
install and maintain, and highly reliable in perfor-
mance.

A further object of the present invention is to provide
a novel hoist system for a power shovel having a boom,
a dipper handle reciprocably and pivotally mounted on
the boom and a dipper pivotally connected to the end
of the dipper handle including means for controlling
the pitch of the dipper.

A still further object of the present invention is to

-provide an improved hoist system for a power shovel

including means for adjusting the pitch of the dipper at
optimum angles during a digging cycle to facilitate the
penetration of the dipper into the material being exca-
vated and optimize the amount of material removed by
the dipper.

Another object of the present invention is to provide
a novel hoist system for the dipper of a power shovel
including means for controlling the pitch of the dipper
during the digging cycie thereof which 1s operable to
maintain the digging teeth of a dipper substantially
horizontal while the dipper is being crowded, and pitch
the dipper upwardly at the end of the crowding phases
of the digging cycle and the hoisting thereot, thus assur-
ing an optimum fill of the dipper. |

Another object of the present invention is to provide
an improved hoist system for the dipper of a power
shovel including means for effecting a pitch change of
the dipper at any point of the digging cycle which is
comparatively simple in construction, relatively inex-
pensive to manufacture, install and maintain, and
highly reliable in performance. | -

Other objects and advantages of the present inven-
tion will become more apparent to those persons hav-

- ing ordinary skill in the art to which the invention per-
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tains, from the following description taken in conjunc-
tion with the accompanying drawings wherein:

FIG. 1 is a side elevational view of a power shovel
utilizing an embodiment of the invention;

FIG. 2 1s an enlarged fragmentary view of the power
shovel shown in FIG. 1, illustrating a portion of the
embodiment of the mvention in greater detail,;

FIG. 3 1s an enlarged perspective view of a compo-
nent of the embodiment of the invention illustrated in
FIGS. 1 and 2;

FIG. 4 is a perspective view cnf the component shown

~ in FIG. 3, illustrating an opposite side thereof;

60
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FIG. S is a top plan view of another assembly of the
embodiment of the invention shown in FIG. 1;

FIG. 6 is a side elevational view of the assembly 1ilus-
trated in FIG. 5; and |

FIG. 7 is an enlarged perspective view of the assem-
bly shown in FIG. 6, illustrating the components
thereof in exploded relation.

Briefly described, the present invention relates to a

Thoist system for a power shovel having a main frame, a

boom connected at a lower end thereof to the main
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frame, a dipper handle reciprocably and pivotally con-
nected to the boom and a dipper pivotally connected to
the dipper handle, including means for varying the
pitch of the dipper, generally including hoist mecha-
nism mounted on the main frame, a first hoist line
operatively connected at one end thereof to the hoist
mechanism passing over a point on the boom and oper-
atively connected at the opposite end thereof to the
dipper handle, a second hoist line operatively con-
nected at one end thereof to the hoist drum, passing
over a point on the boom and operatively connected at
the opposite end thereof to the dipper, and means for
selectively varying the effective length of one of the
hoist lines relative to the other thereof.

In a more specific embodiment of the invention,
there 1s provided a support link pivotally connected to
the dipper handle, a pivot link pivotally connected to
the dipper and pivotally connected to the support link
at a point spaced from the pivotal connection thereof
with the dipper to form a four-bar linkage including a
portion of the dipper handle, a portion of the dipper
and the support and pivot links, and the hoist ropes are
connected to the pivot link on opposite sides of a line
mtersecting the point on the boom and the pivotal
connection between the support and pivot links. Fur-
thermore, in such embodiment, the means for selec-
tively varying the effective length of one of the hoist
lines relative to the other thereof consists of a floating
sheave about which one of the hoist lines 1s reeved and
means for moving such floating sheave along a line of
travel intersecting such hoist line.

Referring to the drawings, there is illustrated a pre-
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ferred embodiment of the invention. Specifically refer-

ring to FIG. 1, there 1s illustrated a crawler umt 10
supporting a lower frame provided with a roller circle,
a main or upper frame 11 rotatably mounted on the
roller circle of the crawler unit, a cab 12 mounted on
the main frame, a boom 13, a dipper handle 14 pro-
vided with a dipper iS5 and a hoist system 16. In the
conventional manner, the boom 13 is connected at its
lower end to the front end of the main frame by means
of foot pins 17 and is maintained at a fixed angle by
means of pendants 18 interconnecting the upper end of
the boom and the upper end of a gantry 19 mounted on
the main frame. The point of the boom is provided with
a pair of coaxially disposed sheaves 20 which cooperate
with the hoist system as will be described later. The
dipper handle 14 is reciprocably mounted 1n a conven-
tional saddle block 21 which 1s pivotally connected to
the boom intermediate the ends thereof by means of a
shaft 22. The extension of the dipper handle to crowd
the dipper and the retraction thereof during a normai
digging cycle 1s effected by a conventional mechanism
mounted on the boom and the main frame, and opera-
tively connected to the dipper handle. The dipper 15
also is substantially of conventional construction In-
cluding a pair of side walls 23 pivotally connected adja-
cent the rear ends thereof to the outer end of the dipper
handle 14 by means of pivot pins 24 and having for-
wardly projecting brackets 25, a bottom wall 26 having
forwardly projecting digging teeth 27 mounted on the
front edge thereof, and a rearwardly disposed, hinged
door 28 normally latched in the closed position.

The hoist system 16 generally includes a linkage 29
operatively interconnecting the dipper handle and dip-
per, a hoist assembly 30 mounted on the main frame 11
within the cab 12, and a pair of hoist lines 31 and 32
operatively interconnecting the hoist mechanism 30
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4
and the linkage 29. As best illustrated in FIGS. 2

through 4, the linkage 29 consists of a pair of rigid links
33 and 34 and a bell crank 35. Rigid links 33 and 34 are
pivotally connected at one set of ends thereof to a pair
of brackets 36 provided on the upper front end of dip-
per handle 14 by means of connecting pmns 37.

Bell crank 35 is either of a welded or cast construc-
tion and includes an upper wall member 38 and de-
pending front and rear wall members 39 and 40 having
side edges terminating inwardly from the side edges of
upper wall member 38. Mounted on the outer face of
front wall member 39 and projecting forwardly thereof
is a pair of arm members 41 and 42 having a pair of
transversely aligned openings 41a and 42a for receiving
a connecting pin 43 therein. Similarly mounted on the
outer face of rear wall member 40 and projecting rear-
wardly therefrom mn alignment with arm members 41
and 42 is a pair of arm members 44 and 45 having a
pair of transversely aligned openings 44a and 43a for
receiving and supporting a connecting pin 46 therein.

Depending from the upper wall member 38 and dis-
posed between the ends of front and rear wall members
39 and 440 is a pair of downwardly projecting arm mem-
bers 46 and 47. Similarly depending from upper wall
member 38 and spaced outwardly from arm members
46 and 47 is a second pair of downwardly projecting
arm members 48 and 49. The depending arm members
46 through 49 are provided with an upper set of trans-
versely aligned openings 46a, 47a, 48a and 49a for
receiving and supporting a pair of connecting pins 50,
and a lower set of transversely aligned openings 465,
47b, 48b and 49b for receiving and supporting a pair of
connecting pins 51. Preferably, the axes of all the
aforementioned pin supporting openings are parallel,
and the axes of the pin supporting openings in depend-
ing members 46 through 49 lie in a common plane
disposed perpendicular to a common plane including
the pin supporting openings of arm members 41, 42, 44
and 45. The bell crank 35 further 1s reenforced by a
pair of plate members 52 and 53 secured to the front
face of front wall member 39 and the front edges of
depending arm members 48 and 49, and gusset plates
54 welded to the front faces of plate members 52 and
53 and forwardly projecting arm members 41 and 42.

As shown in FIG. 2, the bell crank 35 1s pivotally
connected to support links 33 and 34 by means of
connecting pins 5@, and pivotally connected to the
dipper by means of connecting pins 51.

FIGS. 5 through 7 best illustrate the hoist assembly
which consists of a hoist mechanism 355 and a pitch
control mechanism 56. The hoist mechanism 55 mn-
cludes a pair of longitudinally disposed, transversely
spaced pedestals 57 and 58, and a longitudinally dis-
posed, intermediate pedestal 39 spaced between pedes-
tals 57 and 58. Mounted on the pedestals 57, 58 and 5%
1s a set of forwardly disposed bearings 60, 61 and 62 in
which there 1s journaled a hoist drum shatt 63. Also
mounted on the pedestals 57 and 58 1s a pair of rear-
wardly disposed bearings 63 and 64 in which there is

60 journaled an intermediate hoist shaft 65.

635

Disposed rearwardly of pedestals 37, 58 and 59 1s a
hoist motor 66 having a drive shaft connected by a
coupling 67 to a shatt 68 journaled in a bearing 69
supported on a pedestal. Drive 1s transmitted from the
shaft 68 to the hoist drum shaft 63 by means of a gear
train consisting of a gear 70 mounted on shaft 68, a
gear 71 mounted on the intermediate hoist shaft 65 and
meshing with gear 70, a gear 72 mounted on the hoist
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drum shaft 63 and meshing with gear 71, intermediate
hoist shaft 65, a gear 73 mounted on intermediate hoist
shaft 65 and gear 74 mounted on hoist drum shaft 63
and meshing with gear 73. As best illustrated in FIG. §,
a hoist drum 75 is mounted on hoist drum shaft 63. The
hoist mechanism as described is substantially conven-
tional in construction and operation. Such a mecha-
nism further would be provided with suitable brake,
clutch and similar control components to pay out and
take in hoist line in the conventional manner. |
Control mechanism 56 is best illustrated in FIG. 7
and includes a pedestal 76 having a vertical section 77
secured at 1ts lower end to the deck between the shatft
supporting pedestals 57 and 58, and a horizontal upper
section 78 including a rearwardly disposed, transverse
portion 79 and a pair of forwardly projecting, trans-
versely spaced arm portions 80 and 81. It will be noted
from FIGS. 5 through 7 that the horizontal pedestal
section 78 is disposed above the axis of hoist drum shaft
63 and provides a recess having a longitudinal center
line offset laterally relative to the longitudinal center
line of hoist drum 75. The arm portions 88 and 89 are

supported at their forwardly disposed ends by means of

a pair of braces 82 and 83 which are secured at their
lower ends to the deck.

The front faces 84 and 85 of arm portions 80 and 81
are recessed to provide a pair of longitudinally dis-
posed, transversely aligned guide channels 86 and &7
provided with longitudinally disposed guide ridges 86a
and 87a. Slidably disposed in the guide channels 86 and
87 are journal blocks 88 and 89 provided with longitu-

dinal grooves in the upper and lower surfaces thereof

which are adapted to receive guide ridges 86a and 87a.
Journal blocks 88 and 89 further are provided with
transverse bores 90 and 91 in which there is received

and supported the reduced ends 92 and 93 of a tloater
sheave shaft 94. The shaft 94 is retained within the

journal blocks and prevented from rotating by means of

lock elements 95 each of which is secured to a journal
block within a slot 96 and projects into a recess 97
provided on an end of the shaft 94. A floating sheave
08 is rotatably mounted on the shaft 94 and 1s adapted
to move with the shaft 74 and journal blocks 88 and 89
along a longitudinal line of travel.

Journal blocks 88 and 89 are moved along the guide
channels by means of fluid actuated assemblies 99 and
100 which are substantially similar in construction and
operation. Fluid actuated assembly 99 consists of a
cylinder 101 and a ram 102 having a threaded portion
103 which is threaded into a threaded opening 104 in
the front face of journal block 88. The assembly 99 is
detachably mounted on the front end of arm portion 80
by means of a pair of vertically aligned stub shafts 103
and 186 which are seated on a pair of seating members
107 and 108 rigidly secured to front face 84, above and
below guide channel 86, and a pair of retainer members
199 which engage stub shafts 105 and 106 and are
detachably secured to seating members 107 and 195,
preferably by threaded fasteners.

The opposite ends of the cylinders of fluid actuated
assemblies 99 and 100 are connected to a suitable
circuit with appropriate controls so that fluid under
pressure may be applied simultaneously to the front or
rear ends of the cylinders of the assemblies to extend or
retract the rams thereof and, correspondingly, to adjust
the positions of journal blocks 88 and 89 within guide
channels 86 and 87. It further will be appreciated that
by adjusting the journal blocks longitudinally within the
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guide channels, the axis of floating sheave 98 will be
displaced longitudinally.

‘Referring to FIGS. 1 through 6, hoist line 31 is opera-
tively connected at one end to hoist drum 75, extends
upwardly and is reeved about a boom point sheave 20,
and is secured to arm members 44 and 45 of bell crank
35 by means of connecting pin 46. Hoist line 32 1s
operatively connected at one end to hoist drum 75,
extends rearwardly and is reeved about floating sheave
98, extends forwardly and is reeved about a boom point
sheave 20 and is connected at its opposite end to arm
members 41 and 42 of bell crank 35 by means of con-
necting pin 43. As best illustrated in FIG. 5, 1t will be
noted that the offset of the longitudinal center lines of
the recess formed in horizontal pedestal section 79 and
the longitudinal center line of hoist drum 75 permits
the floating sheave 98 to slide transversely on shaft 94
within predetermined limits to guide hoist line 32 onto
one end of hoist drum 75 thus preventing interference
with the winding and unwinding of hoist lime 31.

While the dipper is at rest or moving through a dig-

| ging cycle, the pitch thereof may be adjusted merely by

supplying fluid under pressure selectively to the front
or rear ends of the cylinders of fluid actuated assem-
blies 99 and 100 to displace the axis of floating sheave
98 longitudinally relative to the axis of hoist drum shaft
63. The effect of such displacement will be to alter the
effective iength of hoist line 32 relative to hoist line 31
so that bell crank 35 will be caused to pivot about pin
50. The pivotal action of bell crank 35 correspondingly
will pivot dipper 15 about its pivotal connection with
dipper handle 14 through connecting pin 5. Accord-
ingly, any longitudinal adjustment of floating sheave 98
will result in a pitch change of the dipper.

In the operation of the power shovel as described to
effect a maximum horizontal crowding action of the
dipper and an upward pitch of the dipper at the end of
the crowding movement thereof, deposit a maximum
amount of material excavated in the dipper and retain
such material in the dipper as it is hoisted and swung to
a dump position, initially, the crowd machinery of the
shovel is operated to retract the dipper handle and the

~ hoist lines are permitted to be payed out so that the
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dipper is positioned adjacent the lower end of the boom
as illustrated by the broken lines in FIG. 1, designated
by the reference letter A. Pitch control mechamsm 56
then is operated to position the dipper at the desired
pitch. The crowd machinery and hoist mechanism next
is operated to crowd the dipper handle while taking up
on the hoist line thus crowding the dipper mto the
material being excavated. While the dipper is being
crowded, the control mechanism 56 can be operated to
control the pitch of the dipper. During such phase of
the digging cycle, it is desirabie to maintain the dipper
horizonial as illustrated by the broken lines designated
by the reference letter B in FIG. 1 thus permitting the
stripping of a thin seam material. At the end of the
crowding phase of the cycle, the pitch control mecha-
nism can be operated to pitch the dipper upwardly as
illustrated by the broken lines designated by the refer-
ence letter C in FIG. 1 thereby assuring a maximum fill
of the dipper as the hoist mechanism continues to hoist
the dipper to an elevated position as 1llustrated by the
solid lines in FIG. 1. The boom then may be swung to
a dump position by operating appropriate machinery
on the shovel. In doing so, the pitch control mechanism
56 may be operated to pitch the dipper upwardly to a
dump position as illustrated by the solid Iines in FIG. 1.
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Such attitude of the dipper facilitates dumping which 1s
accomplished merely by releasing the latch of hinged
dipper door 28. The crowd machinery and hoist mech-

anism then may be operated again to retract the dipper
handle and position the dipper adjacent the lower end
of the boom with the dipper pitched at the desired

angle to begin another digging cycle.

It will be appreciated that the pitch control mecha-
nism of the hoist system may be operated at any time
while the dipper is at rest or moving through a digging
cycle to adjust the pitch of the dipper without interfer-
ing with the movements of any other components of the
shovel. This particularly is advantageous in that when-
ever the dipper encounters resistance during crowding,
the pitch of the dipper may be adjusted to facilitate the
penetration of the dipper into the material being exca-
vated. It further will be noted that such pitch change 1s
accomplished merely with the addition of compara-
tively few components mounted on the outer end of the
dipper handle, i.e., support links 33 and 34 and bell
crank 35, which are comparatively invulnerable to
damage thus enhancing the reliability of the system,

and sufficiently lightweight so as not to penalize the

payload of the shovel.

The combination of linkage 29, the dipper handle
and dipper provides a four-bar hinkage including a por-
tion of the dipper handle disposed between connecting
pins 37 and 24, a portion of the dipper disposed be-
tween connecting pins 24 and 51, a portion of the bell
crank disposed between connecting pins 51 and 50,
and rigid support links 33 and 34. It thus will be seen
that the operation of the pitch control mechanism on
the deck of the shovel functions to vary the effective
length of one of the hoist lines relative to the other
hoist line which correspondingly alters the angular
relationship of the four-bar linkage to provide the de-
sired pitch adjustment of the dipper.

Although in the embodiment as described, the hoist
lines are indicated as being connected to one of the
members of the four-bar linkage, i.e., bell crank 35, at
points disposed on opposite sides of a line disposed
tangentially relative to the becom point sheaves 2¢ and
passing through the axis of connecting pin 50 where-
upon displacement of one of the hoist lines relative to
the other results in pivotal movement of the bell crank
35 relative to support links 33 and 34 to provide the
desired pitch adjustment, it is contemplated that other
connections of the hoist lines to the four-bar linkage
will produce the same pitch adjustment within the
scope of the invention. Considering such a four-bar
linkage includes a rigid support link pivotally con-
nected to the dipper handle and a pivot link pivotally
connected to the dipper and pivotally connected at a
point spaced from the pivotal connection thereof with
the dipper, to the support link, other possible combina-
tions would include (a) connecting both hoist lines to
the support link which would function as a bell crank,
(b) connecting one of the hoist lines to the support link
and the other hoist line to the pivot link, (c) connecting
one of the hoist lines to one of the support or pivot links
and the other to one of the dipper handle or dipper, and
(d) connecting one of the hoist lines to the pivotal
connection between the support and pivot links and the
other to one of the dipper handle or dipper.

Furthermore, it is contemplated that one of the hoist
lines may be connected directly to the dipper handle
and the other to the dipper whereby the segments of
the hoist lines extending from the boom point sheave to

10

8

the dipper handle and dipper would comprise members
of a four-bar linkage, and the variation of length of one
of the hoist lines would result in a change of the angular

relationship of the four-bar linkage thereby providing
the desired pitch adjustment of the dipper. A still fur-
ther arrangement contemplated within the scope of the

invention would provide connecting the hoist lines to
the dipper on opposite sides of the pivotal connection
of the dipper to the handle to provide a three bar link-
age. In such an arrangement variations in the length of
one of the hoist lines relative to the other would alter

the angular relationship of the four-bar linkage thus
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correspondingly varying the pitch of the dipper.

Another contemplated arrangement would involve
connecting a reference hoist line and a pitch adjusting
hoist line to the dipper at predetermined points so that
the sum of the moments about the connection of the
reference hoist line with the dipper is zero, and main-
taining both of such hoist lines in tension under all
operating conditions of the system. In such an arrange-
ment, the operation of the hoist machinery would func-
tion to hoist and lower the dipper and dipper handle in
the conventional manner, and simultaneously or inde-
pendently imposed variations of the effective length of
the pitch adjusting hoist line relative to the reference
hoist line would operate to adjust the pitch of the dip-
per.

From the foregoing detailed description, it will be
evident that there are a number of changes, adaptations
and modifications of the present invention which will
come within the province of those persons having ordi-
nary skill in the art. However, it is intended that all such
variations not departing from the spirit of the invention
be considered as within the scope thereof as limited

solely by the appended claims.

We claim:

1. In a power shovel having a main frame, a boom
connected at a lower end thereof to said main frame, a
dipper handle pivotally connected to said boom and a
dipper pivotally connected to said dipper handle, a
hoist system for said dipper including means for varying
the pitch thereof comprising a common hoist drum
mounted on said main frame, a first hoist line opera-
tively connected at one end thereof to said hoist drum,
passing over a point on said boom and operatively
connected at the opposite end thereof to said dipper
handle, a second hoist line operatively connected at
one end thereof to said hoist drum, passing over a point
on said boom and operatively connected at the oppo-
site end thereof to said dipper, and means for selec-
tively displacing one of said hoist lines relative to the
other thereof. -

2. A hoist system according to claim 1 wheremn said
means for selectively displacing one of said hoist lines
relaiive to the other thereof is operable for selectively
displacing said second hoist line relative to said first
hoist line.

3. A hoist system according to claim 1 wherein said
hoist lines are reeved about sheaves mounted on the
outer end of said boom.

4. A hoist system according to claim 2 wherein said
means for selectively displacing said second hoist line
relative to said first hoist line comprises a floating
sheave about which said second hoist line is reeved and
means for moving said floating sheave along a line of
travel intersecting said second hoist line.

5. A hoist system according to claim 4 wherein said

means for moving said floating sheave along a line of
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travel intersecting said second hoist line comprises a
parr of fluid actuated assemblies including cylinders
rigidly mounted on said main frame and movable rams
operatively connected to a shaft on which said floating
sheave 1s mounted. 5
6. A hoist system according to claim 2 wherein said
means for selectively displacing said second hoist line
relative to said first hoist line comprises a support
frame mounted on said main frame, said support frame
having a pair of spaced guide channels disposed in a
plane intersecting said second hoist line, journal blocks
movably mounted in said guide channels, a shaft jour-
naled 1n said guide blocks and movable therewith along
said guide channels, a floating sheave mounted on said
shaft, about which said second hoist line 1s reeved, a
pair of fluid actuated assemblies, each including a cyl-
inder mounted on said support frame and a ram opera-
tively connected to one of said journal blocks whereby
upon applying fluid under pressure selectively to oppo-
site ends of said cylinders, said rams will be caused to
extend and retract and, correspondingly, move said
floating sheave along the line of travel intersecting said
second hoist line, and control means for selectively

supplying fluid under pressure to oppOSIte ends of said
~ cylinders.

7. A hoist system according to claim 1 wherein said
first hoist hine 1s connected directly to said dipper han-
dle and said second hoist line is connected directly to
said dipper.

8. A hoist system according to claim 1 including a
support link pivotally connected to said dipper handle
~ and a pivot link pivotally connected to said dipper and
pivotally connected to said support link at a point
spaced from the pivotal connection thereof with said
dipper to form a four-bar linkage including a portion of 35
said dipper handle, a portion of said dipper and said
support and pivot links, wherein each of said first and
second hoist lines is connected directly to one of said
dipper handle, dipper and support and pivot links.

9. A hoist system according to claim 8 wherein said 40
first hoist line is connected to said pivot link and said
second hoist line 1s connected to said dipper.

10. A hoist system according to claim 8 wherein said
ﬁrst hoist line 1s connected to said support link and said
second hoist line is connected to said dipper.

11. A hoist system according to claim 8 wherein said
first hoist line 1s connected to the pivotal connection of
-said support and pivot links and said second hoist line

is connected to satd dipper. |

12. A hoist system according to claim 8 wherein said 50
first hoist line 1s connected to said dipper handle, said
second hoist line is connected to said pivot link, and
sald means for selectively varying the effective length
of one of said hoist lines relative to the other thereof is
operable for selectively varying the effective length of 55
said second hoist line relative to said first hoist line.

13. A hoist system according to claim 8 wherein said
first hoist line 1s connected to said dipper handle, said
second hoist line 1s connected to said support link and
said means for selectively displacing one of said hoist
lines relative to the other thereof is operable for selec-
tively displacing said second hoist line relative to said
first hoist line. |

14. A hoist system according to claim 8 wherein said
first hoist line is connected to said dipper handle, said
second hoist line is connected to the pivotal connection
of said support and pivot links, and said means for
selectively displacing one of said hoist lines relative to
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the other thereof is operable for selectively displacing
sald second hoist line relative to said first hoist line.
15. A hoist system according to claim 8 wherein said
first hoist line 1s connected to said support link and said
second hoist line 1s connected to said pivot link.
16. In a power shovel having a main frame, a boom

connected at a lower end thereof to said main frame, a
dipper handle pivotally connected to said boom and a
dipper pivotally connected to said dipper handle, a
hoist system for said dipper including means for varying
the pitch thereof comprising a support link pivotally
connected to said dipper handle, a second link pivotally
connected to said dipper and pivotally connected to
said support link at a point spaced from the pivotal
connection thereof with said dipper to form a four-bar
hinkage including a portion of said dipper handle, a
portion of said dipper and said support and pivot links,
a hoist drum mounted on said main frame, a first hoist
line operatively connected at one end to said hoist
drum, passing over a point on said boom and connected

‘at the opposite end thereof to one of said support and

pivot links, a second hoist line operatively connected at

one end thereof to said hoist drum, passing over a point
of said boom and connected at the opposite end thereof
to one of said support and pivot links, and means for

selectively displacing one of said hoist lines relative to
the other thereof.

17. A hoist system according to claim 16 wherein the
connections of said hoist lines to said four-bar linkage
are disposed on opposite sides of a line intersecting said
point on said boom and the pivotal connection between
said support and pivot links.

18. A hoist system according to claim 16 wherein
said hoist lines are reeved about sheaves mounted on
the outer end of said boom.

19. A hoist system according to claim 18 wherein the

- connections of said hoist lines to said four-bar linkage

are disposed on opposite sides of a line disposed tan-
gentially relative to said sheaves mounted on the outer
end of said boom, and passing through the pivotal con-
nection between said support and pivot links.

20. A hoist system according to claim 16 wherein
each of said hoist lines is connected to said support
link. |

21. A hoist system according to claim 16 wherein
each of said hoist lines is connected to said pivot link.

22. A hoist system according to claim 21 wherein the
connections of said hoist lines to said pivot link are
disposed on opposite sides of a line passing through
said point on said boom and the pivotal connection
between said support and pivot links. |

23. A hoist system according to claim 21 wherein
said hoist lines are reeved about sheaves mounted on
the outer end of said boom.

24. A hoist system according to claim 23 wherein the
connections of said hoist lines to said pivot link are
disposed on opposite sides of a line disposed tangen-

‘tially relative to said sheaves mounted on the outer end

of said boom, and passing through the pivotal connec-
tion between said support and pivot links.

25. A hoist system according to claim 16 wherein
said means for selectively displacing said hoist lines
relative to the other thereof comprises a floating sheave
about which said one of said hoist lines is reeved and
means for moving said floating sheave along a line of
travel intersecting said one of said hoist lines.

Z6. A hoist system according to claim 25 wherein
sald means for moving said floating sheave along a line
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of travel intersecting said one of said hoist lines com-
prises a pair of fluid actuated assemblies including
cylinders rigidly mounted on said main frame and mov-
able rams operatively connected to a shaft on which
said floating sheave is mounted.

27. A hoist system according to claim 16 wherein
said means for selectively displacing one of said hoist
lines relative to the other thereof comprises a support
frame mounted on said main frame, said support frame
having a pair of spaced guide channels disposed in a
plane intersecting said one of said hoist lines, journal
blocks movably mounted in said guide channels, a shaft
journaled in said guide blocks and movable therewith
along said guide channels, a floating sheave mounted
on said shaft, about which said one of said hoist lines 1s
reeved, a pair of fluid actuated assemblies, each includ-
ing a cylinder mounted on said support frame and a
ram operatively connected to one of said journal blocks
whereby upon applying fluid under pressure selectively
to opposite ends of said cylinders, said rams will be
caused to extend and retract and, correspondingly,
‘move said floating sheave along the line of travel inter-
secting said one of said hoist lines, and control means
for selectively supplying fluid under pressure to oppo-
site ends of said cylinders.

28. A power shovel having a main frame, a boom
connected at the lower end thereof to said main frame,
a dipper handle pivotally connected to said boom and a
dipper pivotally connected to said dipper handle, a
hoist system for said dipper including means for varying
the pitch thereof comprising a common hoist drum
mounted on said main frame, first and second hoist
lines operatively connected at one set of ends thereof
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to said hoist drum, passing over a point on said boom
and operatively connected at the opposite set of ends
thereof to said dipper, and means for selectively dis-
placing one of said hoist lines relative to the other
thereof.

29. In a power shovel having a main frame, a boom
connected at a lower end thereof to said main frame, a
dipper handle pivotally connected to said boom and a
dipper pivotally connected to said dipper handle, a
hoist system for said dipper including means for varying
the pitch thereof comprising a support link pivotally
connected to said dipper handle, a pivot link pivotally
connected to said dipper and pivotally connected to
said support link at a point spaced from the pivotal
connection thereof with said dipper to form a four-bar
linkage including a portion of said dipper handle, a
portion of said dipper and said support and pivot links,
2 common hoist drum mounted on said main frame, a
first hoist line operatively connected at one end to said
hoist drum, passing over a point on said boom and
connected at the opposite end thereof to the pivotal
connection between said support and pivot links, a
second hoist line operatively connected at one end
thereof to said hoist drum, passing over a point of said
boom and connected at the opposite end thereof to one
of said dipper handle, dipper and support and pivot
links, and means for selectively displacing one of said
hoist lines relative to the other thereof.

30. A hoist system according to claim 29 wherein
said hoist lines are reeved about sheaves mounted on

the outer end of said boom.
¥ - - . ¢
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